TR IP A-12, by I. S. Parrish and J. V. Tully, Brunswick Tin Mines
Ltd.

MOLYBDENUM, TUNGSTEN AND BISMUTH
MINERALIZATION AT BRUNSWICK
TIN MINES LTD.
The exploration ot the Mount Pleasant property of Brunswick
Tin Mines Ltd., is being carried out by the exploration division
of the Sullivan Mining Group. The exploration program has out
lined a very large block of mineralized ground containing in
excess of thirty million tons and grading about 0.1% molybdenum,
0.2% tungsten and 0.08% bismuth.
INTRODUCTION

LOCATION — Brunswick Tin Mines is located in north central
Charlotte County of southwestern New Brunswick (Fig. 1). The
property can be reached by road from either St. George or St.
Stephen, a distance of about thirty-five miles.

TOPOGRAPHY — The most prominent topographic feature in
the area is Mount Pleasant, a slightly arcuate northwest trending
ridge that reaches a height of 1,175 feet above sea level or some
750 feet above the nearby valley floors. Over-burden ranges up
to several tens of feet and averages about ten feet in thickness.
Rock exposures are sparse excepting along streams and steep
hillsides and where earlier prospecting has uncovered the bed
rock.

HISTORY — In March, 1967 the Sullivan Mining Group obtained
an option on the property through an agreement between Sullico
Mines Ltd., Mount Pleasant Mines Ltd., and St. George Molyb
denite Mines Ltd. Additional geophysics was carried out and
diamond drilling began again. The option was exercised and in
mid-1969 Brunswick Tin Mines was formed to further explore
and develop the property.

DEVELOPMENT — To January 1, 1971 there has been a total
of 211,253 feet of diamond drilling done at Mount Pleasant. Of
the 121,570 feet drilled by the Sullivan Mining Group, 113,402
feet was from surface.
There are three adits on the property (Fig. 2). The 600 was
driven by Mount Pleasant Mines Ltd. It is located at the north
end of Mount Pleasant. There are 4,808 feet of lateral advance
and 53S feet of raise in this adit. The two adits driven by Bruns99
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Fig. 1 General geology of a portion of Southwestern New Bruns
wick showing the distribution of Carboniferous volcanic rocks.
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Fig. 2 Generalized geological plan, Mt. Pleasant area showing
location of vent deposits and related rocks 1 - latite porphyry brec
cia; 2 - intrusive rhyolite, 3 - rhyolite flow; 4 - metasediments; 5 Ordovician argillite; 6 - mineralized zone (after Parrish and Tully,
1971)

wick Tin Mines are over one mile south of the 600 workings. The
main Brunswick Tin adit was driven at 750 elevation. Total
underground advance on the 750 level is 4,375 feet. In addition
154 feet of raise and 100 feet of subdrift were driven off this
level. The second Brunswick Tin adit was collared north and
east of the 750 adit and at 900 feet in elevation. Total advance
in this adit is 638 feet.
GEOLOGY

REGIONAL GEOLOGY — Mount Pleasant is on the western
margin of a volcanic basin and also on the axis and near the
eastern nose of a large anticlinal structure known as St. David’s
Dome (Fig. 2). This northeasterly trending structure either
plunges down to the northeast under the basin or dies out at
the basin’s edge.
The property is bounded by four major rock units. To the
cast the basin is composed of volcanic quartz feldspar porphyries
of Mississippian age and a very similar intrusive unit. These
two units have been later intruded by a fine-grained acid rock
that has been locally called tuffite.
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Fig. 3 Cross section through vent zones at Mt. Pleasant. 1 latite porphyry breccia; 2 - intrusive rhyolite; 3 - rhyolite flow;
4 - Ordovician argillite; 5 - mineralized zone; 6 - copper zone (Par
rish and Tully).

The northern side of the basin lies against the southeastern
edge of a major Pennsylvanian sedimentary basin. The southern
side of the volcanic basin lies against a batholith of Devonian
granite. To the west of the basin is a series of slightly meta
morphosed Silurian-Devonian argillites and greywackes intruded
by a series of igneous rocks that range from gabbro-diorite at
St. Stephen to granitic plugs near Mount Pleasa/it.

LOCAL GEOLOGY — Structurally, Mount Pleasant is composed
of two nearly vertical acid intrusive plugs and an intervening
saddle of metasedimentary and volcanic rocks (Figs. 2 and 3).
The area originally consisted of Lower Paleozoic sedi
ments over which a series of Mississippian volcanics were ex
truded. There was then a period of upwarping accompanied by
intrusion of the feldspar porphyries. As upwarp continued, two
plugs of highly gaseous acidic magma were intruded into the
earlier intrusive porphyry and in places into the volcanic porp
hyries. The intrusion was probably violent, as is evidenced by
the numerous brecciated contacts. There were likely several
periods of intrusion as evidenced by acid dykes cutting earlier
acid intrusions. Cross-cutting breccia dykes are also present.
The banding in underground exposures is parallel to the major
fracture patterns and is due to successive stages of alteration
which have migrated outwards from the fractures. Intrusion
of the plugs has also resulted in a downwarping of the Silurian-

Devonian metasediments and earlier volcanics. These units are
present in the saddle between the North and Fire Tower Plugs.
All the rocks within the property are fine-grained and with
the exception of the metasedimentary units, have been highly
altered. Thus in intensely altered zones where original textures
have been obliterated, classification is very difficult.
The rock classification at Mount Pleasant is based primarily
on discernable map units rather than on conventional classifi
cation systems.
ROCK TYPES

Argillites — Silurian-Devonian argillites, which are the oldest
rocks on the property, are chocolate brown in color, fine grained,
and poorly banded. Mineralization is sparse.

Quartz F eldspaf Porphyries — There appear to be two types of
porphyritic rock on the property: a volcanic and an intrusive
variety. Both are thought to be Mississippian in age.
The volcanic variety is generally pale to dark green, chloritic,
and contains up to 20% buff to pink feldspars and 5% to 10 °/o
vitreous quartz eyes, in a fine-grained siliceous matrix. Some
sections exhibit faint suggestions of flow tops and flow structures
and others contain angular chloritized fragments.
Mineralization is sporadic and consists of small pods and dis
seminations of chalcopyrite, sphalerite, galena, and molybdenite.
Mineralization is most uniform and constant near the contacts
with either of the intrusive rocks.
The intrusive variety is distinguished from the preceding by
the amount and nature of the quartz eyes. The intrusive porp
hyry contains up to 2% of quartz eyes but they are the dull grey,
milky type. The matrix of the intrusive unit is slightly coarser
than that of the volcanic and has a sugary texture. Flow features
and fragments are lacking. The contacts with both the argillite
and the acid plugs are well-brecciated. The nature of the con
tact with the volcanic porphyry is poorly known.
Alteration within this unit is much more intense than in the
volcanic porphyry. In general, the feldspars are grey to buff and
exhibit varying degree of saussuritization and kaolinization. In
many oases the feldspar and quartz phenocrysts have been com
pletely obliterated by intense silicification.
Mineralization is more widespread than in the volcanic por
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phyry. The Copper Zone and the other copper - tin - zinc deosits are found predominantly in the -intrusive unit.

Acul Intrusive — The acid intrusive is buff-tan to flesh pink in
color and consists almost entirely of quartz and feldspar. Its
matrix is slightly coarser grained than either of the porphyries
and is generally brecciated throughout. Old property records
refer to this rock as “tuffite”.
The tuffite exhibits a strongly brecciated contact with the in
trusive porphyry and many tuffite dykes cut both types of por
phyries. Numerous siliceous dykes cut the tuffite. They include
dense grey siliceous dykes, quartz pebble dykes, breccia dykes,
and massive chloritic tuffite dykes which are completely irregular
in their trends and often crosscut one another. These dykes plus
the brecciated nature of the tuffite suggest that the tuffite plugs
were drilled through the enclosing rocks by the explosive energy
of a gas charged magma.
Alteration is most intense within the tuffite and consists of
silicification, kaolinization, fluoritization and potassic alteration.
The tuffite is the host rock for the molybdenum, tungsten and
bismuth type mineralization.

Alteration — Seven principal types of alteration have been noted:
silicic, chloritic, hematitic, fluoritic, kaolinitic, potassic and seri
citic. The types are telescoped and there is considerable over
lapping and omissions. A broad zoning of alteration as related
to the potential orebodies is discernable (Figs. 4 and 5).
Chloritic alteration is most pronounced in barren areas remov
ed from the mineralization. As one nears the mineralization
there is a narrow irregular zone of hematitic alteration. Iron
oxidation is uncommon in the mineralized area. Inside of the
hematitic band is a broad band of kaolinization. This extends
into the upper and outer parts of the body. Overlapping the
kaolinization is a broader area of fluoritization.
The fluorite is closely associated with the mineralized zones
at all elevations but is much more widespread than the ore
mineralization. Topaz is locally abundant within the zones. Po
tassic alteration is very closely related to favorable host rocks
and is seldom present where ore values are absent. Potassic al
teration refers to a pinkish coloration, the exact chemical nature
of which has not as yet been established. The alteration and
color is similar to that of potassic alteration found in other areas.
Sericitization is widespread. Its distribution is not completely
understood, but it may form a very broad envelope about the
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Fig. 4 Surface map showing the general distribution of alteration
halos around volcanic vents at Mt. Pleasant.
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Fig. 5 Diagrammatic representation of alteration zones around
the Bi-W -Sn-Mo Zone, Mt. Pleasant (Parrish and Tully, 1971)
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mineralized bodies. The pervasive silicification is of little use
as a guide to mineralization as it is everywhere present at Mount
Pleasant. Regionally it can be an effective indicator of areas
worthy of closer prospecting.
At Mount Pleasant, alteration is most intense and varied in the
porphyries at or adjacent to the contact of the porphyries with
the tuffite.
Mineralization — Two types of potential orebodies are present at
Mount Pleasant. These are the molybdenum - tungsten - bismuth
tvpe and the copper - tin - zinc type. There are four important
differences between the two types of orebodies. These are in
ore control, mineralogy, size and host rocks.
Copper - tin - zinc deposits are closely controlled by the porphyry-tuffite contact, commonly occurring where there is an
abrupt change in its strike. Within the ore zone mineralization
is most often found at the intersection of cross fractures. No
such obvious control exists for the molybdenum - tungsten - bis
muth deposits. These deposits appear to be confined to highly
siliceous fractured and brecciated zones within the intrusive tuf
fite. Mineralization however is not confined to fractures or to
intersections of fractures and may occur as either disseminations
or as fracture coatings or fillings.
Molybdenum - tungsten - bismuth deposits consist primarily of
molybdenite, wolframite, bismuthinite, native bismuth, arsenopy
rite, sphalerite, and fluorite in a quartz-feldspar matrix. Copper tin - zinc deposits contain tin, copper, lead, zinc and silver as
well as minor amounts of molybdenum, arsenic, tungsten, bis
muth, indium, gallium and cadmium. The mineralogy is de
scribed in detail by Petruk (1964).
Molybdenum - tungsten - bismuth deposits measure hundreds
of feet in all directions. They contain millions of tons of po
tential ore. Known copper - tin - zinc deposits are more restrict
ed in each dimension.
Lastly molybdenum - tungsten - bismuth deposits occur prin
cipally in tuffite, whereas copper - tin - zinc deposits occur prin
cipally in porphyry at or near the contact of the porphyry with
the tuffite.

Copper - Tin - Zinc Deposits — Several deposits of copper tin - zinc are known in the Mount Pleasant area. At this time
only three appear to be of economic significance. These are
known as the # 1 and associated lodes, the # 7 lode and the
Copper Zone. (Fig. 3).
106

The # 1 and associated lodes are a vein swarm. The swarm
is located at the north end of the North Tuffite Plug, within the
silicified porphyritic intrusive and in brecciated zones near the
contact with the tuffite. The host rock is intensely kaolinized and
in places is heavily fluoritized. The mineralized zone is a few
tens of feet wide and three hundred feet long. It apparently
extends only a few hundred feet in depth. Within this body are
numerous veins, veinlets, lenses and pockets of sphalerite, galena
and fluorite, with varying amounts of cassiterite and chalcopy
rite.
The # 7 lode was developed by the Sullivan Mining Group at
900 elevation. It lies on the north contact of the Fire Tower
Plug. The # 7 lode is 100 feet long and ten feet wide. It occurs
within and adjacent to a breccia dyke extending north-south
which is at right angles to the tuffite-porphyry contact. The
mineralization consists of sphalerite, galena, cassiterite, stannite
and chalcopyrite. The sulfides form the cement for the tuffitebreccia dyke, and also occur as disseminations in the enclosing
porphyry. Depth potential is limited as the breccia dyke pinches
out above the 750 level. There is very little alteration associ
ated with the # 7 lode. The # 7 lode is estimated to contain
250,000 tons averaging 1.2% Cu ., 0.7% Sn, 4.57^ Z n , 0.7 oz. Ag.
The third potentially economic copper - tin - zinc deposit is
the Copper Zone. This zone is located at the south end of the
Fire Tower Plug. It is entirely within the porphyritic quartz
feldspar intrusive. The principal ore values occur as dissemin
ated chalcopyrite blebs, augmented by randomly located high
grade chloritic pockets of sphalerite - chalcopyrite - fluorite
mineralization. Alteration is as disseminated green chlorite laths
and moderate silicification. The body is ovate and about 600
feet high and up to 200 feet in diameter and contains approxi
mately two million tons. With depth the Copper Zone merges
into the upper part of the main molybdenum - tungsten - bis
muth ore body.

Molybdenum - Tungsten - Bismuth Deposits — By far the most
significant mineralization consists of molybdenum - tungsten
and bismuth disseminated in a broad zone within the tuffite in
the Fire Tower Plug. The irregular ore zone trends roughly
north and is parallel to the porphyry-tuffite contact (Fig. 2).
Widths range from more than 700 feet in the southern end to
less than 200 feet in the northern end. Total strike length is
more than 1500 feet.
The ore zone has been outlined to a depth of 200 feet below
sea level. The potential ore from 200 feet below sea level to 900
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feet above sea level is more than 30 million tons and has an
estimated grade of 0.1% Mo , 0.2% W , and 0.08% Bi.
Table 1 illustrates the width and tenor of the orebody as in
tersected by diamond drilling:
TA BLE 1
Ore Values and Intersection Lengths of Drill Holes
DDH
LENGTH
MPS #
66
90
97
105
119

491’
610’
674’
345’
430’

Mo %

W %

Bi %

.106
.127
.109
.118
.053

.166
.177
.276
.198
.178

.056
.091
.167
.042
.069

Within the ore zone, kaolinization is widespread but appears
to be more prevalent and concentrated in the upper portions of
the orebody. Fluoritization, which is widespread in the upper
portion, is less prominent at depth. Chlorite, which forms on the
outside margins of the ore zones, dies out with depth.
The dominant ore elements are molybdenum, tungsten and bis
muth. Copper, tin, zinc and lead are present in the upper por
tions of the orebody but are found in only minor amounts with
depth. There is a pronounced vertical zoning for molybdenum,
tungsten and bismuth. Table 2 lists the estimated grades per
100 foot elevation. The table illustrates that molybdenum, tung
sten and bismuth all increase in concentration to 200 feet above
sea level. The concentration of bismuth rapidly decreases be
low this point. The peak concentrations of molybdenum and
'mngsten are at sea level. Below sea level, tungsten values de
crease more rapidly than do molybdenum values.
TA BLE 2
Calculated Grades for Southern End of the Orebody
ELEVATIO N
+
+
+
+
Sea
-

400
300
200
100
Level
100
200

Mo %

W %

Bi %

.039
.055
.085
.104
.154
.129
.133

.131
.172
.208
.211
.219
.162
.148

.071
.079
.095
.085
.075
.055
.031
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The distribution of the ore values within the ore zone is such
that at both ends of the body there is a sharp decrease in values,
going from the tuffite into the porphyry. Since no sharp rock
contact or major structure controls the width of the zone, assay
values are erratic on the sides of the deposit. The four main
ore minerals are molybdenite, wolframite-Herderite, native bis
muth and bismuthinite.
Molybdenite occurs in flakes and books in quartz veinlets and
as fracture coatings, the average grain size being 50-100 microns.
The only other molybdenum mineral is ferrimolybdite which oc
curs near surface on fractures.
Tungsten occurs as wolframite in fine disseminated grains.
Petruk (1964) states that the wolframite is mostly of the iron-rich
ferberite variety. Scheelite although present is very rare.
Bismuth occurs as native bismuth and as bismuthinite. Both
occur as grains and aggregates in either silicified or chloritized
rock. Much bismuth is present as inclusions in arsenopyrite.
Recent exploration drilling in the North Tuffite Plug (Fig. 2)
has found molybdenum, tungsten and bismuth mineralization
similar to that in the Fire Tower Plug. Holes to date have
explored the zone to a shallow depth only. This is very similar
to what drill holes in the upper portions of the Fire Tower Plug
intersected.
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LOG AND D IRECTIO N S
M ILEAGE
0.0

Junction of Highway 1 and 3.
way 1.

5.8

Turn left onto Highway 760

7.0

Continue straight through this junction (instead of turn
ing right).
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Turn right onto High

11.3

Turn right

11.9

Turn left onto Highway 765

12.2

Turn right onto Highway 770

14.7

Straight ahead following the sign to Pleasant Ridge.

15.0

Covered bridge over the Digdeguash River.

18.9

Turn left onto the continuation of Highway 770.

22.6

Turn right (staying on Highway 770); end of pavement
for the remainder of the way into Mount Pleasant.

24.4

Turn right, continuing on Highway 770; roads will de
teriorate. W e’re now travelling along a stagecoach
route of the late 1700’s and early 1800’s.

26.9

Descend hill to Magaguadavic River (we lose Highway
770 to the right).

27.3

Bridge over the Magaguadavic River.

27.6

Depending on road conditions at time of trip we will
either turn left (new pulp and paper company road) or
continue straight. It is likely that the pulp road to the
left will be the better at the time of the trip. Bracketed
mileages refer to the straight through road. Both roads
meet again at the covered bridge over the Piskahegan
River. On the left road, make a right turn at every
junction (3 times) over a distance of 3.3 miles.

30.9

Covered bridge over the Piskahegan River (29.8).

31.6

Turn right at Mt. Pleasant Tin Mines sign (30.5).

32.6

Gate to Brunswick Tin Mines Property (31.5).

The underground workings should be reasonably dry though
cool and therefore normal field boots and clothing appropriate
for the time of year will suffice. There will be no climbing of
raises, etc. Lights and hard hats will be provided if possible.
For your own convenience those having underground equipment
(hard hats, lamps including flash lights, hand held lanterns etc.
and belts) are advised to bring same. The locations of Stops 1
through 4 are shown on Fig. 6 and the remainder on Fig. 7.
STOP D ESCRIPTIO N S
STOP 1 — Brecciated sedimentary rocks of the Waweig Forma
tion. (Late Silurian-Early Devonian), in part intruded by silicic
volcanic rocks of the Mount Pleasant Complex.
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STOP 2 — Contact between sedimentary rocks of the Waweig
Formation and the earliest altered feldspar-quartz porphyry
(Early Carboniferous). It is believed to be the altered equivalent
of the Rothea ash-flow tuff, east of Mount Pleasant. Here Dr.
Mousseau Tremblay made the first discovery of tin minerals.
STOP 3 — Contact zone of altered feldspar-quartz porphyry and
feldspar porphyry (latite).
STOP 4 — Altered feldspar-porphyry intruded by dark green,
colored
The
tuffite-feldspar porphyry
tact in this area.
A mineralized fracture zone with tin minerals, base metal sul
fides, fluorite and kaolin is partly exposed.
STOP 5 — Tuffites and breccias are well exposed and they are
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Fig. 7

believed to occupy a volcanic neck similar to those in the vicinity
of Stop 4. Silicified tuffite shows locally orbicular banding.
They could be Liesegang rings produced by rock alteration.
STOP 6 — Cleared area above western ore body of Main Fire
Tower Mo-W-Bi zone. Both dark green, chloritized and fawn
brown to flesh colored silicified tuffites are exposed, similar to
those at Stops 4 and 5. A later stage of coarser tuffite dykes
and two groups of breccia intrude the earlier tuffite. Some
arsenopyrite, fluorite and molybdate may be seen especially near
the northern edge of the clearing.
STOP 7 — Rock cut directly above 750 adit slash. Fluorite and
molybdenite may be seen here in highly brecciated and silici
fied porphyry intruded by tuffite.
STOP 8 — Main contact of the most southern tuffite intrusion
with porphyry. An irregular breccia pipe rich in base metal
sulfides and tin minerals is partly exposed along this contact.
STOP 9 — Dump at 900 adit. Sphalerite, galena, chalcopyrite,
cassiterite and stannite, occur in porphyry and tuffite. Galena
is tarnished due to presence of indium. Roquesite has been
identified in polished sections from samples of this area.
STOP 10 — The 750 adit is 1200 feet down the road from Stop 9.
Please wait for your guides.

STOP 11 — Argillite band incorporated into volcanic porphyry.
STOP 12 — Angular fragments of pink tuffite occur sporadically
through the volcanic porphyry.
STOP 13 — Hematite staining of rock as a halo about the ore
body.
STOP 14 — A small breccia dike or pipe with much kaolin and
minor sulfides. This is a miniature of the type of structures found
in the 600 adit.
STOP 15 — Sharp walled breccia dike.
STOP 16 — Block of silicified tuffite.
STOP 17 — Silicified porphyry. The short drift to the south
shows excellent fluorescent and phosphorescent fluorite and
sphalerite(?). Note the molybdenite covered slip face at the
entrance to the drift.
STOP 18 — The contact of the porphyry with the tuffite is
drawn along the tuffite breccia at this point.
STOP 19 — Grey dike. One of the many types of cross-cutting
rocks through the tuffite. Note the breccia that appears to have
settled in the fine grey dust-like matrix.
STOP 20 — Typical ore structures. The left wall assays .03 Mo,
.12 W, .03 Bi, 1.50 As for 50 feet from drift portal.
STOP 21 — The south contact of the tuffite with the porphyry
is well exposed on the east wall of the drift.
STOP 22 — A very flat-dipping breccia pod can be seen in both
walls.
STOP 23 — Tetrahedrite crystals in the back of the drift and
“honey” sphalerite on the left wall.
STOP 24 — Typical exposure of the porphyry copper zone.
STOP 25 — A chlorite filled “blow-hole” or mineralized fumarole.
STOP 26 — Orbicular tuffite.
alteration feature.

The banding may be solely an

STOP 27 — Contact between green,
grade silicified tuffite.

barren tuffite and low

STOP 28 — The walls here have been slashed to provide muck
for metallurgical testing.
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STOP 29 — A quartz vein or quartz pod associated with minor
faulting and tin mineralization. Note the abundant fluorite.
STOP 30 — Tuffite dike.
mineralized.

A late stage of tuffite, very rarely

STOP 31 — Breccia dike near Porphyry Tuffite contact.
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